S2
were used as a reference (δ, ppm, CDCl 3 , 7.26). 31 P NMR spectra were referenced to external 85% H 3 PO 4 at δ 0.00. ESI-mass spectra were recorded on a Fison Quattro Bio-Q (Fisons Instruments, VG Biotech, UK). Melting points were measured by using a Fargo MP-2D melting point apparatus. The elemental analyses were done using a Perkin-Elmer 2400 CHN analyzer.
The elemental and structural information were analyzed using x-ray photoelectron spectrometer (XPS, VG Multilab 2000-Thermo Scientific Inc. UK, Kα) with a microfocus monochromated Al
Kα X-ray working with high photonic energies from 0.2 to 3 KeV. UV-Visible absorption spectra were measured on a Perkin Elmer Lambda 750 spectrophotometer using quartz cells with path length of 1 cm. Electrochemical measurements were recorded on a CH Instruments 733B electrochemical potentiostat using a gastight three-electrode cell under N 2 . A vitreous carbon electrode (1 mm in diameter) and a platinum wire were used as the working and auxiliary electrodes, respectively. Note that several stoichiometry and conditions were adopted for the synthesis of 2, however we found the given reaction condition is the suitable one. 
2: Mp: 173 °C (dec.). ESI-MS =
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I.3 X-Ray analysis Details
Single crystals suitable for X-ray diffraction analysis of 1 and 2 were obtained by diffusing hexane into concentrated CH 2 Cl 2 solution at room temperature within a week. The single crystals were mounted on the tip of glass fiber coated in paratone oil, then frozen at 150 K. Data were collected on a Bruker APEX II CCD diffractometer using graphite monochromated Mo Kα radiation (λ = 0.71073 Å). Absorption corrections for area detector were performed with SADABS 4 and the integration of raw data frame was performed with SAINT 5 . The structure was solved by direct methods and refined by least-squares against F 2 using the SHELXL-2018/3 package, 6, 7 incorporated in SHELXTL/PC V6.14. 8 All non-hydrogen atoms were refined anisotropically. The structure reported herein has been deposited at the Cambridge Crystallographic Data Centre, CCDC 1911605 (1) and CCDC 1911606 (2) . Selected crystallographic data is listed in Table S1 .
I.4 Computational Details
Geometry optimizations were performed by density functional theory (DFT) calculations with the Gaussian 16 package, 9 using the BP86 functional 10 and the all-electron Def2-TZVP set from EMSL Basis Set Exchange Library. 11 In the case of compound 2', calculations were also performed with the inclusion of the 3-parameter Grimme's empirical corrections (GD3BJ) for dispersion forces. 12 For the sake of comparison with 1' and previously published isoelectronic clusters, these calculations are not discussed in the manuscript, but relevant interatomic distances provided in Table S2 . In any case, the results obtained on 2' with and without considering Grimme's corrections are not very different.
All the optimized geometries were characterized as true minima by vibrational analysis. The 
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